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EXPERIMENTAL METHOD
Purification of Murine Cardiac 19S Proteasome Complexes
A protocol to effectively isolate 19S complexes from murine cardiac muscle was established via numerous pilot studies (2) (Supplemental Figure S2) . Hearts from 300 mice (male, ICR strain, 8-9 week old) were pooled and homogenized with a tissue tearor in 100mL of homogenization buffer (Tris 20 mM, pH 7.6, EDTA 1 mM, -mercaptoethanol 5 mM, supplemented with protease and phosphatase inhibitor cocktails). Cytosolic fraction was extracted as the supernatant after centrifugation at 14,000 x g for 1 hour and then loaded onto a column of DE52 resin (CV=80mL, Whatman) equilibrated with homogenization buffer. After washing with 250 mL homogenization buffer, the resin-bound proteins were eluted with 200 mL homogenization buffer containing 400 mM NaCl. The first 40 mL eluate was discarded and the following 160 mL was collected. Ammonium sulfate was added to precipitate 19S complexes. The pellet recovered between 30% and 40% saturation was retained and dialyzed overnight against dialysis buffer (Tris 20 mM, pH 7.6, MgCl 2 1 mM, EDTA 0.1 mM, DTT 0.5 mM, Glycerol 10%, ATP 0.4 mM, NaCl 50 mM). After dialysis, the proteins were fractionated by a gel filtration column (Sephacryl S-400, CV=370 mL, GE) at a flow rate of 0.5 mL/min with dialysis buffer. The 19S enriched fractions were pooled and further fractionated with a DEAE Sepharose column (CV=120 mL, GE) using a NaCl gradient (buffer A:
Tris 20 mM, pH 7.6, MgCl 2 1 mM, EDTA 0.1 mM, DTT 0.5 mM, Glycerol 10%, NaCl 50 mM; buffer B: Tris 20 mM, pH 7.6, MgCl 2 1 mM, EDTA 0.1 mM, DTT 0.5 mM, Glycerol 10%, NaCl 450 mM). The flow rate was set at 1 mL/min. After sample loading, the column was washed with 0% buffer B for 1.5 CV. The salt gradient ramped from 0% to 20% buffer B in 2.5 CV. and then reached to 100% B in 16 CV. The 19S containing fractions were desalted with ultra-filtration and finally resolved with a Mono Q 5/50 GL column (CV=1mL, GE). The flow rate was set as 0.5 mL/min. After loading, the column was washed with 0% buffer B for 2 CV. The salt gradient ramped from 0% buffer B to 55% buffer B in 6 CV and then to 80% buffer B in 32 CV. Fractions containing purified 19S complexes were identified by immunoblotting.
2D Non-denaturing Native PAGE/SDS PAGE of Proteasome Complexes
S4
Non-denaturing gel (4.0% T, Acrylamide/Bis-acrylamide 37.5:1) was cast using a previously reported recipe (3) with an additional 10% glycerol in the gel. In detail, 6 mL of 5X Native Gel Buffer (450 mM Tris, 450 mM boric acid, 25 mM MgCl 2 and 2.5 mM EDTA) was mixed with 3.0mL of 40% Acrylamide stock solution (Acrylamide/Bisacrylamide 37.5:1), 15 mL of 20% glycerol, 5.52 mL of H 2 O, 0.15 mL of 100 mM ATP/MgCl 2 , then 30 L of TEMED and 300 L APS were added to cast the non-denaturing gels. The purified 19S complexes were mixed with native electrophoresis sample-loading buffer (20% glycerol, 0.2% bromophenol blue) and incubated at 4C for 1hr. The sample was resolved on the non-denaturing gel in a cold room at 60V for 10 hours (4) . The gel lane containing 19S complexes was excised. After incubation in the SDS-PAGE running buffer for 5 min, this gel lane was laid over an SDS-PAGE gel (4% T stacking and 10% T resolving, acrylamide/Bis-acrylamide 29:1) and secured by 1% agarose. Five sets of SDS-PAGE gels were run in parallel. After electrophoresis, 19S subunits Rpn2, Rpt4, and Hsp90 were probed by immunoblotting. Silver-stain was employed to visualize the overall pattern of 2-D protein separation. Table S1 19S Subunits IPI Accession Number
SUPPLEMENTAL TABLE AND LEGEND
Supplemental
IPI00331155 ND 19S Subunit indicates the identifier of 19S subunit; IPI Accession Number, International Protein Index; ND, not determined; Acetylated, the first residue of the N-terminal peptide being acetylated; Myristoylated, the first residue of the N-terminal peptide being myristoylated; Free, the first residue of the N-terminal peptide being free from any modification. 
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